Research results on trajectories of emotional and behavioral problems are rather heterogeneous. Our results show that trajectories of emotional and behavioral problems during adolescence are remarkably stable and can be predicted by a parsimonious set of data from early well-child assessments.
Emotional and behavioral problems are prevalent during childhood and adolescence. Although patterns vary across ages, the underlying aspects are rather stable, which limits the value of studies at a single point in time [1, 2] . Therefore, studying the trajectories of emotional and behavioral problems has been recommended [3] . So far, trajectory studies have looked at the disorder level [2, 4, 5] and not at the broad range of emotional and behavioral problems, whereas indicated prevention mostly targets children with increased problems levels [6] .
Evidence on trajectories of emotional and behavioral problems is rather heterogeneous, with some studies showing only slight-to-moderate variation in problem levels [2, 7] and others showing rather large variation over time [2, 4, 8] . Evidence on gender differences is lacking, but these are likely to occur. First, prevalence rates differ by gender, depending on the type of problems [9, 10] . Second, girls have been shown to develop relatively more emotional problems during adolescence than boys [5, 9] .
Well-child care, or preventive child health care, aims to identify children at risk for various problems, including emotional and behavioral ones, especially the more severe problem behavior. In particular, preschool age has been shown to be very important for children's further development and functioning [11, 12] . However, evidence on early indicators that discriminate between different trajectories is scarce, with previous studies measuring an outcome at a single time point [13] [14] [15] [16] , focusing on disorders, and/or assessing parental and peer relationships as predictors [7, [17] [18] [19] .
Community-based well-child services are uniquely positioned for the early identification of children at risk for psychosocial problems. In The Netherlands, well-child professionals provide health and developmental monitoring to the entire Dutch population from birth until young adulthood [20] . However, evidence is lacking on the degree to which the findings of these well-child services are predictive for trajectories of emotional and behavioral problems in adolescents. The aim of the present study is to describe these trajectories of emotional and behavioral problems in adolescents and to identify early indicators of these trajectories using data from routine well-child assessments.
Methods

Sample
TRAILS is a prospective cohort study of Dutch preadolescents and adolescents [21] . The present study used data from the first (n ϭ 2,230; mean age ϭ 11.09; standard deviation [SD] ϭ .56), second (n ϭ 2,149, mean age ϭ 13.55; SD ϭ .54), and third (n ϭ 1,819, mean age ϭ 16.26; SD ϭ .73) waves. Parents of 2,139 children (96%) gave written informed consent to retrieve data from the well-child records. Of these, well-child files of 1,816 children (84.9%) could be traced. Children with and without a well-child file differed with regard to the prevalence of parentrated behavioral problems (14.4% for those with retrievable well-child files vs. 20.0% for those with nonretrievable well-child files, p Ͻ .05) but did not differ statistically with regard to parentrated emotional problems (16.6% vs. 18.2%, respectively, p Ͼ .05) at T1. The TRAILS study was approved by the Dutch National Medical Ethics Committee.
Emotional and behavioral problems: Outcomes
Emotional and behavioral problems were assessed using the adolescent-reported Youth Self-Report (YSR) and the parentreported Child Behavior Checklist (CBCL) at each wave. The validity of both instruments has been documented extensively [22, 23] . They consist of 120 questions about the previous 6 months, each coded as 0 ϭ not true, 1 ϭ somewhat/sometimes true, and 2 ϭ very/often true. "Emotional problems" involve the anxious/depressed, somatic complaints, and withdrawn/depressed syndrome scales. "Behavioral problems" involve the aggressive behavior and delinquent behavior syndrome scales.
Multi-informant information is known to be a better predictor of disorder than single-informant information [24, 25] . Therefore, we computed the average of the scores on the YSR and CBCL, giving equal weight to both informants.
Early development
Data on early development were obtained from well-child records, in which information from all well-child visits had been recorded. These visits are provided free of charge; covering approximately 95% of the population. Between ages 0 and 4 years, 12 visits, on average, are provided by community physicians and nurses (well-child professionals). The assessments include a general physical examination, standardized screening procedures, and a semistructured interview with parents concerning health status and physical, emotional, and behavioral developmental problems, all of which are documented in the well-child file. An assessment generally takes approximately 10 -15 minutes. In accordance with the literature, we selected all the potentially relevant factors from the well-child file: prenatal and perinatal factors, early motor and social development, and family characteristics [13-16,26 -28] .
Prenatal and perinatal risks. Maternal smoking and alcohol use were assessed by two questions: "Did the mother smoke during pregnancy?" and "Did the mother use alcohol during pregnancy?" [26] . Low birth weight was defined as a birth weight of Ͻ2,500 g [28] . Gestational age was registered in weeks. The aforementioned questions were not only part of the well-child files, but were also part of the T1 interview in TRAILS (when a child was 11 years old). If answers for these questions were missing in the well-child file, then we enriched our data with the data from TRAILS. Birth complications included abruption, preterm rupture, meconium in amniotic fluid, and preeclampsia, and they were dichotomized as "yes" if any of these were present, or "no" if none were present.
Early motor and social development. Early motor and social development, from birth to 4 years of age, were assessed using four indices. The first was the Van Wiechen schema, which is the Dutch equivalent of the Bayley scales, at ages 1-15 months [27] . These indicators were divided into three different subcategories: gross motor skills (16 items), fine motor skills and adaptation (11 items) , and communication and social behavior (10 items); each of them was targeted toward children of a predetermined age. The items were summed within these three subcategories and then dichotomized as "yes" if any problems were present, or "no" if otherwise.
Second, the well-child professional assessed problems in motor and language development at six occasions between ages 18 months and 4 years. Examples of these developmental problems are delays in motor skills and speech delay. Findings were then dichotomized as "yes" if any problems were present during one or more of these six occasions, or "no" if otherwise.
Third, from age 18 months to 4 years, the well-child professional systematically asked parents about sleeping and eating behavior. The responses were dichotomized as "yes" if any of these problems were present during one or more of the six visits, or "no" if otherwise.
The fourth index concerned well-child-registered behavioral features, noted at six assessments between the ages of 18 months and 4 years. Parental disclosures concerning playing, behavior, and social behavior were systematically assessed and recorded by well-child professionals using short descriptions such as "overactive," "shy," "anxious," or "aggressive" (see Jaspers et al [29] ). These were categorized as behavioral problems, emotional problems, attention hyperactivity problems, social problems in behavior, or positive behavior and were then dichotomized as "yes" if any of these were present during the six occasions, or "no" if otherwise. Family characteristics. Parental educational level, based on the parent with the highest level, was allocated to three levels: low (at the lowest levels of secondary education), medium (higher levels of secondary education), and high (higher vocational or university degree). If both answers were missing for the wellchild file we enriched the data with the data from TRAILS. The living situation was classified into two groups: living with both biological parents versus living with divorced parents, stepparent(s), or single parents.
Analyses
Multiple imputation of missing data. To prevent missing data in our indicators, we combined data on several visits, and, if that was not possible, we supplemented missing values by retrospectively collecting information at T1 (n ϭ 1,816 well-child files). At the assessment waves, 5.6% at T1 to 34.2% at T3 had missing data for the subscales of the YSR and the CBCL. These were imputed based on the multivariate normal model [30] , as implemented in the NORM software (NORM version 2.03, NORM, London, United Kingdom). This procedure minimizes the loss of statistical power, provides correctly estimated standard errors, and preserves the characteristics of the data set as a whole [31] . It is based on the assumption that, given the observed data, missing values are random [31] . However, violations have been shown to have only minor effects [32] , and, if any, these were further reduced by using all observed information in a multivariate imputation model in which possible relations between missing values and observed data are modeled [33] .
All missing values were imputed 10 times to achieve good efficiency of estimation and sufficient statistical power [30, 31] . The imputed data sets were then pooled to build trajectories in which the results (from the mean of the 10 data sets) were combined to obtain estimates of parameters and standard errors. These estimates then correctly reflected both sampling variability and the additional uncertainty owing to missing data and imputation.
Statistical analyses. First, we computed trajectories for each adolescent using latent class regression analyses on the data for all three measurement waves, done separately for boys and girls. The trajectories were constructed from the mean of the 10 imputed data sets. Boys and girls differed with regard to the mean scores on emotional and behavioral problems during a majority of the measurements. Statistically significant differences regarding emotional problems were at T2 YSR (girls higher), T3 YSR (girls higher), and T3 CBCL (girls higher), and regarding behavioral problems at T1 CBCL (boys higher), T2 CBCL (boys higher), and T3 YSR (boys higher). Latent class regression analysis enables groups of individuals to be categorized into mutually exclusive classes based on their trajectories, followed by their responses to a single outcome variable over time. Because the outcome variables concerned count data, Poisson regression models were used that allowed overdispersion in a negative binomial distribution. To determine the optimal number of classes, the Bayesian information criterion was used (Table A1) [34] , which yielded four categories that we labeled as a high trajectory of adolescents with problem levels in the clinical range, and a middle-high, a middle-low, and a low trajectory.
Next, we used multinomial logistic regression analysis to assess the relationship between early developmental indicators and trajectories, again separately for boys and girls. A multinomial logistic regression model with four outcomes is roughly equivalent to running three binary logistic regressions, except that all parameters are estimated simultaneously, which enables the predictive power of independent variables to be assessed across all outcome levels [35] . These analyses were performed in two steps. First, we assessed the crude effect of each variable on the outcomes separately. We had chosen these variables based on the available evidence on which variables might be predictive, and on whether data on these variables were recorded in routine well-child files. All variables with an association at p Ͻ .20 were used in the second step. In the second step, we constructed a final model using backward regression with p Ͻ .05 as the criterion regarding the contribution of each variable. The statistical analyses were performed using Latent GOLD (Latent GOLD version 4.5, Latent GOLD, Belmont, MA) and SPSS version 16 (SPSS version 16, SPSS, Chicago, IL). Figure 1 shows the trajectories of emotional and behavioral problems for girls and boys. Of the 932 girls, 80 (8.6%) were in the trajectory of clinical emotional problems, whereas 20 of the 884 boys (2.3%) were in this group. In the clinical behavioral group, there were 39 girls (4.2%) and 76 boys (8.6%) (see Figure 1) . Table 1 shows crude and mutually adjusted odds ratios (ORs) for the relation between well-child predictors and the four groups of trajectories, for emotional and for behavioral trajectories, in both girls and boys during adolescence. For the group of trajectories of emotional problems in girls, the significant predictors were language and speech problems, having divorced or single parents, and having parents with a low educational level (ORs between 2.72 and 7.42). Estimates of the associations of language and speech problems with this group of trajectories were rather inaccurate, indicated by fairly wide confidence intervals and unstable estimates. Therefore, we repeated the analyses without this predictor. Instead, early emotional problems were included as a predictor in the model. For the group of trajectories of emotional problems in boys, the identified predictors were maternal smoking during pregnancy, early sleep problems, and having parents with a low or medium educational level (ORs between 1.53 and 5.43), whereas maternal alcohol use during pregnancy was a protective predictor in the emotional model (OR ϭ .63).
Results
Predictors for the group of trajectories of behavioral problems in girls were maternal smoking during pregnancy, having divorced or otherwise single parents, and having parents with a low or medium educational level (ORs between 1.69 and 5.41), whereas gross motor problems were a protective predictor (OR ϭ .44). Attention hyperactivity problems did not contribute to the model. For the group of trajectories of behavioral problems in boys, maternal smoking during pregnancy, early behavioral problems, attention hyperactivity problems, the absence of any positive reported behavior, a low level of parental education, and having divorced or otherwise single parents were predictors (ORs between 1.59 and 4.25).
Discussion
This study is the first to assess early indicators for trajectories of emotional and behavioral problems in adolescents, based on data from routine well-child assessments in a large longitudinal community-based sample. We identified groups of four trajectories, similarly for both genders and for emotional and behavioral problems. Each group comprised a high trajectory of clinical problems, and a middle-high, a middle-low, and a low trajectory. All trajectories were relatively stable across ages; the continuity of these problems was very high. Parsimonious sets of early childhood indicators from well-child assessments predicted each of these groups of trajectories. For both genders, all sets comprised low and medium parental educational levels and having divorced or otherwise single parents. For trajectories of emotional problems, sleep problems were a unique predictor in boys and language problems in girls. For both genders, groups of trajectories of behavioral problems were predicted by maternal smoking during pregnancy. In addition, in boys, early behavioral problems and attention hyperactivity problems were predictive.
We found that trajectories were rather stable, with only slight-to-moderate increases or decreases in problem levels. This is in line with the findings of Dekovic et al [7] regarding emotional problems. Letcher et al [8] found more variability in trajectories of emotional problems, but they mostly measured the anxiety dimension and not the whole spectrum of emotional problems. Regarding behavioral problems, Nagin and Tremblay [4] found four trajectories for physical aggression, opposition, and hyperactivity among boys. There was a chronic problem trajectory; a middle-high and a middle-low trajectory, both of which desisted over time; and a no-problem trajectory.
Based on our findings, one might conclude that communitybased assessments at age 11 already provide most of the information needed to identify groups with higher rates of problems. However, caution is needed, as developmental trajectories groups summarize the average behavioral trend at the group level. Not all individuals' behavioral trajectories will exactly match the group average [36] . Moreover, trajectories on broad groups of problems, such as emotional and behavioral, might not show much variety, whereas the compositing symptoms might do so. We found gender differences in the prevalence of these two broadband problems: girls experienced more emotional problems and boys experienced more behavioral problems, as has been found in many other studies [7, 8, 10, 17] . Moreover, although overall relatively stable, problems increased by approximately 10% between ages 11 and 17 years for girls in the clinical trajectory of emotional problems (from an average of 17.7-22.2), whereas there was a decrease for boys in this trajectory.
The predictors that we found for our trajectories of emotional and behavioral problems are partly in line with previous studies that measured predictors at the same time as the trajectories [4, 8] and/or focused on parental and peer relationships [7, [17] [18] [19] . In line with Letcher et al, we found that toddler emotional problems (including shyness) were predictive for a high emotional trajectory; however, this was only predictive after removing the factor of language problems from our analyses. We did not replicate the finding of Letcher et al [8] that early behavioral problems were predictive for high rates of adolescent emotional problems. Surprisingly, we also did not replicate the findings of Leve et al that early behavioral and attention hyperactivity problems were predictive for adolescent behavioral problems in girls [37] .
Our findings confirm the impact of early social disadvantage on adolescent emotional and behavioral problems, whereas previous findings were mixed [8, 38] . We found that having a parent with a low and a medium educational level was predictive for groups of trajectories in both boys and girls, with a high trajectory of behavioral problems for boys and a high trajectory of emotional problems for girls. Previously, we developed and validated a prediction model for emotional and behavioral problems in preadolescence (T1 data) [29] . In that study, we partially found the same predictors (as in this study), mainly regarding behavioral problems. Maternal smoking during pregnancy, low and medium parental educational level, and having divorced parents or a single parent were predictive for both genders, with high trajectories of behavioral problems.
Strengths and limitations
Major strengths of our study concern its prospective nature, spanning many years from birth onward, its high response rate, and its embedding in routine community-based well-child care. Moreover, we used a broad range of indicators, whereas most previous studies only used subsets of indicators; emotional and behavioral problems were identified based on both child and parent ratings, thereby reducing measurement error.
Our study also has some limitations that may have led to underestimation of the predictive power of the well-child findings. First, children may have received effective treatment for their psychosocial problems between the ages of 4 and 11 years in early intervention programs. Well-child care professionals have been shown to undertake action in 85% of the cases in which they identify psychosocial problems, including an intended referral for further diagnostics and treatment in 20% [22] . This may have led to some reduction of problems in adolescence, thereby lowering the predictive power of early well-child findings.
Second, some highly predictive early-risk indicators may not have been identified as indicators owing to their low prevalence. Third, we did not control for parental psychopathology. Some indicators, such as smoking during pregnancy and low socioeconomic status, might be associated with genetically determined higher levels of behavioral problems on the part of the parents [39] , implying that causal inferences should be made cautiously. Fourth, the CBCL and YSR questionnaires may also be subject to error in terms of the identification of relevant children, which would decrease the predictive power of indicators. For instance, for the CBCL, the sensitivity and specificity of the Dutch version, in terms of the cutoff for clinical range, are .66 and .82, respectively [23] . Our findings have several implications for well-child services. First, they support the importance of prevention of smoking during pregnancy [26] . Second, they show the value of early childhood monitoring to identify children at risk for trajectories of high rates of emotional and behavioral problems. Third, given the continuity of emotional and behavioral problems, they also show the importance of continued monitoring during adolescence.
This study is the first to assess the predictive power of early well-child findings on adolescent trajectories of emotional and behavioral problems, implying that its results need to be confirmed. This should also comprise trajectories of co-occurring emotional and behavioral problems, given the frequent occurrence of these [40] .
In conclusion, trajectories of emotional and behavioral problems during adolescence are remarkably stable and can be predicted by a parsimonious set of data from early well-child assessments. The well-child setting may play an important role in prevention by monitoring children at risk for developing these stable problems, by administering diagnostic instruments to further qualify their symptoms, and by providing early treatment if needed. 
